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Aims To determine patterns in presentation, risk factors, management and outcome
of patients with ACE inhibitor associated angioedema in one British teaching hospital.
Methods Cases of ACE inhibitor associated angioedema in patients presenting to the
City Hospital, Birmingham between 1993 and 1999 were collected and entered
prospectively onto a computerised register.
Results A total of 20 cases (mean age 60 years, range 42–82 years) of ACE inhibitor
associated angioedema were reported (11 female and 9 male) with 65% (n=13) of
patients being black/Afro-Caribbean. In 70% of cases (n=14), angioedema occurred
within 4 weeks of starting therapy, although three patients presented following long-
term treatment (24–48 months). ACE inhibitors were continued in 50% (n=10)
patients, despite at least one documented episode of angioedema. Admission to
hospital was necessary in 40% (n=8) patients, with three of these admitted to the
intensive care unit, and one of these died as a result of severe laryngeal obstruction.
Conclusions ACE inhibitor related angioedema is a serious and potentially fatal
complication which is relatively rare in the general population, but is more common
amongst black/Afro-Caribbean patients. ACE inhibitors are frequently continued
following an episode of angioedema and it is important that these episodes are
minimised by prompt cessation of the drug, careful patient counselling and
heightened awareness in all clinicians who prescribe this common group of drugs.
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Introduction Methods

Cases of ACE inhibitor associated angioedema reportedAngiotensin converting enzyme (ACE) inhibitor associ-
ated angioedema was first reported in the early 1980s [1] in our hospital between 1993 and 1999 were collected

and entered prospectively onto a computerized registerand it is now well recognized as a potentially serious, but
rare, side-effect. The use of ACE inhibitors, for hyperten- of such patients. The hospital covers the West of

Birmingham, serving a multiracial city centre populationsion and also in heart failure, has markedly increased over
recent years and clinicians, both in hospital and in the of approximately 300 000 people. The 1991 census of

West Birmingham revealed that in the age bands 30–65community, should be aware of this serious complication.
Since 1993 we have maintained an angioedema register years, 22% of residents were Indo-Asian and 12% were

Afro-Caribbean. In the blood pressure clinic, whichof all patients seen with this condition in our clinical
practice and blood pressure clinic. This was prompted by receives over 500 annual referrals from local general

practitioners and other hospital consultants, an estimatedone patient who required admission to the intensive care
unit with severe respiratory distress and a patient who 52% of patients are Caucasian, with 31% Afro-Caribbean

and 17% Indo-Asian. Afro-Caribbean patients are esti-died of anoxic encephalopathy, related to enalapril
associated angioedema. We present a case series of 20 mated to account for 13% of all-cause adult admissions

to our hospital.patients from our hospital, illustrating ethnic differences
in susceptibility and emphasizing the need for greater Angioedema was defined as swelling of the lips, mouth,

tongue or airway in patients receiving ACE inhibitorawareness and earlier diagnosis.
therapy, where no other clinical cause was identifiable
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nonprescription, to exclude other agents as a cause of the ethnic bias, with 65% (n=13) black patients. This
proportion was significantly greater than expected, whenangioedema, and cases were excluded from the series

when doubt remained as to the cause of the angioedema. compared with the proportion of Afro-Caribbean patients
in the local population (65% vs 12%, P<0.001), the
proportion of black patients attending the blood pressure

Results clinic (65% vs 31%, P<0.01) and the proportion of adult
black patients presenting as acute medical admissions to

Illustrative case report
the hospital (65% vs 13%, P<0.01). In three black
patients ACE inhibitors were being used as first-lineAn Afro-Caribbean male in his sixties was admitted to a

hospital with acute respiratory distress, secondary to antihypertensive agents. In 70% of cases (n=14) angioed-
ema occurred within 4 weeks of starting therapy, althoughsevere angioedema with gross tongue, lip and facial

swelling. He had been attending his general practitioner three patients presented following long-term treatment
(24–48 months).for longstanding hypertension, with a previous history of

mild stroke and had been receiving the ACE inhibitor ACE inhibitors had been continued in 50% (n=10)
patients, despite at least one documented episode ofenalapril (2.5 mg daily) for 5 months prior to the

admission. There had been no recent therapeutic changes angioedema and six of these patients suffered recurrent
episodes of angioedema until the drugs were eventuallyand his other medication included bendrofluazide

(2.5 mg), amlodpine (5 mg) and aspirin (150 mg). Since stopped, after a variable time interval (range 7 days-24
months). The dose of enalapril was increased in onethe introduction of enalapril he had suffered recurrent

and troublesome pruritus, which had been managed with patient presenting with angioedema, who had been found
to be persistently hypertensive. This patient, a 58 year-the H1-antihistamine chlorpheniramine.

On admission he was in a state of acute respiratory old man, suffered four further episodes of angioedema,
before the ACE inhibitor was eventually switched to andistress and was treated immediately with high dose

oxygen, subcutaneous adrenaline (0.7 ml 151000) and alternative antihypertensive agent.
Admission to hospital was necessary in 40% (n=8)intravenous steroids (hydrocortisone 200 mg). His con-

dition rapidly deteriorated leading to an acute respiratory patients and two of these were admitted to the intensive
care unit with life threatening symptoms of laryngealarrest, secondary to laryngeal obstruction. Conventional

tracheal intubation was impossible because of gross obstruction, necessitating acute intubation and ventilation.
One patient died as a result of severe laryngeal obstruction,swelling involving the mucous membranes of the mouth,

pharynx and larynx and an emergency tracheostomy was despite attempts at emergency tracheostomy. Patients
who were admitted to hospital were treated with H1-performed. This proved to be a difficult and traumatic

procedure and the patient remained hypoxaemic for a receptor antagonists (6/8), steroids (6/8) and adrenaline
(5/8). In all cases the angioedema had resolved withinnumber of minutes.

Investigations during the admission revealed mild renal 24 h. The clinical presentation is similar to hereditary
angioedema and C1 esterase-inhibitor levels were per-impairment with a serum creatinine of 144 mmol l−1

(normal range 44–133), 12-lead ECG demonstrated sinus formed to exclude the diagnosis in 50% patients (n=10).
The occurrence of angioedema did not appear to betachycardia with Sokolov-Lyon voltage criteria for left

ventricular hypertrophy and the chest X-ray revealed related to the age of the patient, the dose of the drug,
the particular type of ACE inhibitor or concurrentwidening of the mediastinum with features suggestive of

an aneurysm of the thoracic aorta. Serum C1 esterase- medical conditions.
inhibitor levels were within the normal range. He was
ventilated in the Intensive Therapy Unit, until his

Discussion
angioedema had settled, but unfortunately failed to regain
consciousness following extubation. He died a few days ACE inhibitors are a well documented cause of life

threatening angioedema (Table 2) with a reported inci-following admission, as a result of a respiratory infection
and extensive hypoxic brain injury. A subsequent post- dence of 0.1–0.2%, in the general population [2],

although the incidence has been reported to be as highmortem also revealed extensive atheromatous disease with
evidence of a previous cerebral infarction, severe coronary as 0.5% [3]. In our series the number of patients

developing angioedema is likely to be an underestimateartery disease and a large aneurysm of the descending
thoracic aorta (without evidence of tracheal compression). of the total number of patients developing this compli-

cation, as some patients may have died before reachingA total of 20 cases (mean age 60 years, range 42–82
years) of ACE inhibitor associated angioedema were hospital. However, in our case series, angioedema

occurred in a disproportionate number of black patientsreported (Table 1). There was a similar sex distribution
(11 female, nine male), although there was a marked and this is consistent with studies from North America
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Table 1 Characteristics of patients suffering ACE inhibitor induced angioedema.

ACE Dose Drug stopped (S)Age
(years) Sex Race Indication Inhibitor (mg/day) onset Hospital or continued (C) Comment

64 M W HF Enalapril 2.5 14 days No C (7 days)
61 F W BP Lisinopril 10 26 days No C (4 months)
62 M B BP Enalapril 10 91 days Yes C (24 months) Three recurrent episodes before

drug stopped
64 M B BP Enalapril 5 5 months Yes (ITU) S Pruritus following introduction of

drug. Patient died
45 F A BP Enalapril 5 14 days No S
47 F B BP Enalapril 2.5 14 days Yes (ITU) S Pruritus following introduction of

drug
50 M B BP Lisinopril 2.5 7 days No S
60 M B HF Enalapril 2.5 7 days No C (3 months)
82 F W BP Captopril 25 21 days No S
75 F W BP Enalapril 2.5 2 days No S
56 F B BP Lisinopril 15 24 months Yes S Two episodes of lip swelling

before presentation
65 M W BP Captopril 12.5 4 days No C (2 months)
59 F B BP Lisinopril 5 18 days Yes (ITU) S
58 M B BP Enalapril 2.5 6 days Yes C (8 months) Pruritus following introduction of

drug, four recurrent episodes
before drug stopped

62 F B BP Ramipril 5 24 months Yes C (4 months) One previous admission before
drug stopped

59 M B HF Lisinopril 5 14 days No S
67 F B BP Lisinopril 5 20 days No C (6 months) Three recurrent episodes before

drug stopped
42 F B BP Enalapril 5 16 days No S
60 M B BP Enalapril 2.5 48 months Yes C (5 months) Pruritus following introduction of

drug, two recurrent episodes
before drug stopped

63 F W BP Enalapril 20 2 months No C (6 months) Three recurrent episodes before
drug stopped

F=Female, W=White, BP=Blood pressure, ITU=Admitted to Intensive Therapy Unit, M=Male, B=Black, HF=Heart failure, A=Asian.

Table 2 Case series (>10 cases) of ACE inhibitor associated angioedema.

Year Number
Author Reference ( published) Country of cases Ethnic groups

Singer D R, et al. 21 1986 United Kingdom 13 Caucasian
Wood S M, et al. 22 1987 United Kingdom 19 No information
Slater E E, et al. 2 1988 North America 138 No information
Cameron H A, et al. 23 1989 United Kingdom 15 Caucasian
Lanting P J, et al. 24 1991 Netherlands 25 Caucasian
Megerian C A, et al. 25 1992 North America 17 No information
Diehl K L, et al. 26 1992 Germany 60 Caucasian
Hedner T, et al. 27 1992 Sweden 36 Caucasian
Gabb G M, et al. 28 1996 Australia 40 No information
Pillans P I, et al. 29 1996 New Zealand 68 No information
Cicardi M, et al. 30 1997 Italy 14 No information
Brown N J, et al. 4 1997 North America 82 Black (65%), white (35%)
Agah R, et al. 31 1997 North America 40 No information
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which have demonstrated a markedly increased risk in episodes are minimized by careful patient counselling and
heightened awareness in all clinicians who prescribe thisblack Americans (adjusted relative risk of 4.5), compared

with white subjects [4]. In addition, severe angioedema common group of drugs.
requiring admission to our intensive care unit was only
observed in black patients, so it is possible that there also
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